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HESULTS OF CORE DRILLING OF URANIUM-BEARING 

LIGNITE DEPOSITS IN HARDING AND PERKINS COUNTIES, 

SOUTH DAKOTA* AND BOWMAN COUNT!, NORTH DAKOTA 

By Howard D 0 Zeller

ABSTRACT ,

LW1 eyQ /'
A total of 49k&& feet in $? holes was drilled and ±53* 'feet of lignite 

core 5 or an aTerage of -§-feet of lignite per hole, was recovered for uranium 

determinations . on the drilling project eendueted during the summerpof 195 

in northwestern South Dakota and southwestern North Dakota. This report 

gives the tonnage and grade estimates of uranium-bearing lignite in the
H3 /?3-

areas drilled^ the results of -SB? chemical uranium determinations, 180_ semi- 

quantitative spectro graphic analyses, and $£ proximate and St£ ultimate U» S*

Bureau of Mines analyses of the lignite cores » Stratigraphic relationships
AO 

and correlation of the uranium-bearing lignite cut in the ±9- holes are shown

by means of charts and diagrams which in addition show in detail the distri 

bution and concentration of uranium in the various lignite beds as well as 

in the lignite ash 0

The data from the drilling program substantiate the theory, developed

during the previous field season -fSensroir et al«, 1951) that the uranium in »«
u 

the lignite was secondarily derived by ground water leaching of the tuffa-

ceous sands and bentonitic clays in the overlying White River and Arikaree

formations,, . . ,
__ . __ _ fo^c.

  Gamma counts recorded with a Deikele.y sealer equipped with a Vlefcepeen

thyrode tube and 400-foot coaxial cable showed marked radioactivity in the



White River=Arikaree source beds 5 which unconformably overlie the uranium- 

bearing lignites at Slim Buttes 0

Spectrographic analyses of the ash from the lignite cores reve'al that 

molybdenum closely parallels uranium in distribution and concentration and 

may possibly be significant as an indicator element in prospecting for

uranium*,
_ ' '""'

DRILLING OPERATIONS

Purpose

The main objective of the Dakota core drilling program was to determine 

reserves of uraniferous lignite based on chemical uranium and speetrographie 

determinations from unweathered samples^ particularly from those areas where 

surface sampling of the beds *3gga&gs5£HL-UU*&btfSs£toB&iF*H*9**- indicated that 

significant deposits of uranium-bearing lignite might be present 0 A second 

ary objective was to obtain fresh samples and to measure the radioactivity 

of the overlying Oligocene White River and Miocene Arikaree formations from 

which the .uranium in lignite is believed to have been derivedo
*

Areas drilled

Gore holes were drilled in four major areas t .the Mendenhall and Bar H 

areas $ Slim Buttes s Harding County 5 South Dakota! the Lodgepole area, 

Perkins County, South Dakota; and the Medicine Pole Hills area5 Bowman 

County 5 North Dakota« Holes also were drilled in the Johnson outlier area,

near the Lodgepole area,, The eight holes drilled in the Slim Buttes area
t-



a

are on public land within the Custer National Forest. The remaining eleven 

holes are on privately owned land. The locations of these areas are shown

f/ *4m ̂v/^.^'-rT^ti
Drilling contract ^, J.fc £;JI +9

drilling was done t?y the B. H 0 Mott Drilling Company, Huntington

West Virginia , under contract I gs-12521, dated May 18, 1951 » Work c 

menced on June 11, 1951? and was discontinued on November 21, 195jl^ owing 

to the onset of\winter.

Contract prices were as follows %

$3/90 per foot 
per foot

Core drilling 0-4.00 f 
Solid bit drilling 0-200 f

The contract called for NX cores (2-l/8lt )j however, the contractor used
\ / 

bits that furnished 2-1/4.* lignite cores. A co/e recovery of 80 percent or
\v r/ 

more was stipulated in the contract\for all/iignite beds drilled. The total

footage drilled to date is 2,4.86 feet ^/a drilling cost of $9,375.40.

dpment

Holes 1 through 16 were drilled with a special Mott Company drill em 

ploying a Sullivan Hoist ansT powered by a Case tractoE engine, which is the' \
approximate equivalent-til1 a Sullivan 22 drill. The derrick was hydraulically 

raised and lower^cl and the rig was mounted on dual tires an<J\pulled by the 

water truck jfcfig. 2A). Holes 17 through 19 were drilled with a\smaller 

skid-moun<ed drill powered by a Wisconsin air cooled engine, ThisSdrill, 

alsoidade by the Mott Drilling Company, was equipped with a Sullivan\oist
/ H

and is similar to a Sullivan 12 drill. The derrick consisted of two steel

m
OBQUTIIT¥
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poles and a cross member and was guyed to the ground by cables (fig, 2B), 

For the deep drilling on Slim Buttes (300 f or more) the larger, more power 

ful drill was less affected by caving of the loose sands at the top of the 

White River formation.

Three different lengths of core barrels were used? 5> 10, and 15 I 

foot, A tungsten carbide-faced sawtooth bit was found to be the most 

successful in coring the wgummyM clays and wrubberyw lignites. A diamond 

bit served satisfactorily for coring some of the harder lignite but proved

unsatisfactory in drilling through the clay. The solid bit drilling was
I

done with a Hawthorne "Blue Demon 11 rock cutter bit.

A Bean Royal reciprocating water pump was used for all of the drill 

ing. Casing was used only in the upper 5-20 feet of each hole, and no 

cementing was done.

Drilling progress

It was originally estimated that three months would be sufficient time 

to complete the drilling. Nearly twice that amount of time was required, 

however, due to caving in many of the holes and loss of water circulation.

Water circulation was lost at a depth of about 100 feet in each of 

the 4 deep holes on Slim Buttes. In three of these holes artesian water 

was encountered in a loose porous sand near the top of the White River for- llx

rmat ion. The water rose to within 50-100 feet of the surface where it B 

flowed out through fractures and joints in the well indurated sandstone

lense^ of the overlying Arikaree formation. The loose porous sand near
/

the/top of the White River formation was the horizon in which caving was,
/ -
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most pronounced. It was not uncommon to have to redrill 100 feet or more 

after a 15-hour lapse in drilling. Bentonitic clays (10-20 feet thick) 

overlying the sand also tended to work back into the hole and clog the core 

barrel as it was lowered through this zone to the lignite. These clays

commonly swelled .in the core barrel. It was necessary many times to spend
* 

3 to 4 hours in removing the core from the barrel.

About 2^000 gallons of water were needed per &-hour shift in the 

deeper holes on Slim Buttes. This water had to be hauled 4 to 6 miles 

over roads that were practically impassable during wet and snowy weather. 

The unusually wet weather from. Sept ember through November greatly handi 

capped the drilling.

Some of the lignite in the shallow holes was weathered, and it was 

only because of the driller's competence and experience that he was able 

to get such high recovery (90-100 percent). A 7'10W soft weathered lignite 

in Perkins County was cored with 100 percent recovery by using little or 

no water and forcing the core barrel through the bed as fast as possible.

No attempt was made to calculate the number of feet drilled per 

8-hour shift. The primary objective was to get good lignite cores that 

could be studied and analyzed and this was successfully accomplished,

Recommendations for drilling procedure

/ \
In the event that additional core drilling is undertaken on Slim

\ Buttes, certain recommendations are here submitted. The drilling would

progress faster if the drill rig was mounted on a truck to increase its 

mobility in many areas where the land is intensely cut up by streams and
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frequent moves are required, A mud pump would Increase thfe drilling rate 

and also prevent some loss in water circulation in drilling the Arikaree 

and White River formations. The holes should be cased through the entire 

thickness of the Arikaree and White River formations to eliminate the cav 

ing hazard, A rock bit of the roller type would also be helpful as most 

fish tail bits will not cut the hard siliceous layers in the Arikaree 

sandstone*/'"
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GEQtXJGY 

Previous work

During the summers of 1911-12 Winchester et al, (1916) mapped the 

lignite deposits of Harding and Perkins Counties 9 South Dakota^ to clas 

sify the land into coal and non-coal lands* Hares (1928) mapped the 

lignite resources of the Marmarth Field 9 southwestern North Dakota^ during 

the same period* Barton (1909) 5 Toepelman (1923) S and Wood (1942) have 

also briefly described the geology of small areas within Harding and 

Perkins Counties * Uranium-bearing lignite in this region was described 

by Wyant and Beroni (1950),

frfi  si part of the "Prac8""'BlelfTeTTEs'pr^gr^i^ G^f^~tn'e*"''t?THS7 0*6oCbuiriLcsl'S'QT 
j£y,^ 'jef/sySff^iS^ \ ONJF** fa

jrc^i., Denson 5 Bachman 5 and Zeller (192J investigated the uranium-bearing 

lignites in Harding and Perkins Counties, South Dakota,, and in the adjoin 

ing area of the Medicine Pole Hills in Bowman County, North Dakota^

t 
lokHosij and variation ifi-mfte^a3r-eeafe«Rifer-ef Lhe-variuu&"<

Acknowledgments

M, Sehopf> U. S» Geological Survey ^orl. Zoology Labepa 

iy- mucl^ej^edit is due for helpful suggestions in the field

and for the detailed descriptions~l3rf~-4iig_lignite core^ji (See appendix C
""""  ^--^. 

of this report.) William G 0 Pierce^ ffH-nff nf tihr wST+ v^ -**
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,^T- a " " v^ visited the project and gave helpful counsel.

Andrew Brown of the U. S. Geological Survey ! s Coal Section spent one week 

with the project at the beginning of the drilling and gave valuable as 

sistance on drilling problems that developed. William W. Vaughn, Chief of 

the Radiation Instrument Group, U. S. Geological Survey, spent a day with 

the writer in the field explaining the operation of a gamma ray logging de 

vice that was used in the deep holes on Slim Buttes; his help was greatly 

appreciated. The project was also visited in conjunction with a conference 

pn uranium-bearing lignites by the following men whose suggestions and ad 

vice were much appreciated: Theodorf Botinelly and Maurice Deul, Trace 

Elements Section, Geochemistry and Petrology Branch, U. S. Geological Sur 

vey; Parrington Daniels, Department of Chemistry, University of Wisconsin, 

Madison, Wisconsin; and Donald Peppard, Chemistry Division, Argonne National 

Laboratory, Chicago, Illinois. The results of the investigation would not 

have been possible without the analytical data on the lignite cores fur 

nished by John C / Babbitt, nnd itniff eg lti« IMIIHBBloaontB -Se«ti«fr.Wa»hAac-*»

Survey,

taken TJJ Hie* "U". 5. 'Qwiugiutl- gte'yey"on""UBhralf of lliy If: 'S. 

OuiMLtsytgfl, The work was carried out under the general

supervision of K. M. Denson.
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Areas drilled ^

Introduction

No attempt is made in this report to describe the geology in detail. 

Only a brief statement on each area is included. A detailed account of the 

regional geology may be found in Winchester et al. (I9l6) ? and Hares 

(1928). For details on the geology and origin of the uranium-bearing lig 

nite in the areas (liere\described^the reader is referred to Denson et alj

, / (19 summary, Denson et al. (1950) postulated x*

uranium had been leachecNfrom the tuffaceous sediments of jjae"overlying 

White River and Arikaree fornhiions, carried in solution by ground water, 

and later adsorbed by the underlying lignite."" Geologic factors controlling 

the distribution of uranium in the Da&*bia lignites were believed to be the 

stratigraphic proximity of th^lignite to tlife^base of the White River for 

mation, permeability o£-"rocks overlying the ligni£e>>adsorptive properties

position
  *_ 

of the Kpdxnd water table, and the amount of uranium indigenous

White River and Arikaree sediment sTj The results obtained by the

and the porosities of the lignite constituents, present ai

core drilling in the Dakotas/ substantiate/ 4^s- theory ia-fflDat
\

It is to be emphasized that generally the analyses of the lignite cores 

show the higher concentrations of uranium in the upper part of radioactive 

beds three feet or more in thickness, the uranium content decreasing down

ward to near the vanishing point in succeeding lower beds. (See figures
°( 

d 10 showing distribution and concentration of uranium in lignite

, <

cores.)
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Kendenhall area

General description. The Mendenhall area lies in the central pai-t of 

Slim Buttes about 4 miles north of J-B pass and 4 1/2 miles south,/6f Reva 

Gap., in southeastern Harding County, South Dakota. The area ,is most easily 

accessible^along the top of the Buttes by a U. S. Forest Service road that

extends nort&, from the J-B pass road half a mile east/of the divide. The
\ 7

Mendenhall strf$> mine (fig. 3) on the west side cxf'Slim Buttes is accessible 

by a secondary co\uaty road extending south from State Highway No, 8, 12

miles east of Buffalo. Seven miles south on this county road a dirt road
" / 

extends east 4 miles $o the mine. The jafearest railroad shipping point is

Bowman. North Dakota, 70 miles to the north.
\ /

The bedrock in the Mendenhall area consists of three formations which
/ 

are essentially horizontal^ IJhe oldest is the lignite-bearing Ludlow mem- \ t

ber of the Fort Union formation of Paleocene age which crops out along the
/

base of the Buttes. The ,/i»udlow\ member consists predominantly of soft,'' \

light-buff, and tan-gr£y sandstone, shale, and lignite and is unconformably
'  / 

overlain by 340 feet or more of chaljcy gray tuffaceous sandstone and benton-

itic clay of the $hite River formation of Oligocene age and the Arikaree 

formation of Miocene age. The Arikaree formation stands in imposing cliffs 

200 feet higfc' along the margins of Slim Buttes., which rise 300 to 400 feet 

above the ^surrounding county.

The/accompanying map (fig. 3)* compiled fro» aerial photographs, shows
/' \

the locations of the drill holes and the areal distribution of the rock/

units'' described above. The two main lignite beds in the area are referred
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to here, as the Mendenhall and Olesrud beds (figs. 4 and 5). The Mendenhall 

lignite bed ranges in thickness from 7 to 15 feet and is separated from the 

underlying Olesrud bed by 2 to 20 feet of clayey shales. Both beds have 

their maximum observed thickness in hole 3 (fig. 5} where each is 15 feet 

thick.

Distribution and concentration of uranium. Analyses of the cores from 

the 7 holes penetrating lignite beds in the Mendenhall area show quite dis 

tinctly that the uranium is concentrated in the upper 5 feet of the strati- 

graphically highest lignite bed below the base of the White River formation 

(fig. 5). The uranium content decreases downward almost to the vanishing 

point within an interval of 5 feet.
' H

In 6 of the 7 holes drilled in the Mendenhall area, the Mendenhall bed 

is the stratigraphically highest lignite, and it contains a higher percent 

age of uranium than any of the other beds cored lower in the section. In 

hole No. 4 the Mendenhall bed is non-radioactive; it is believed that this 

is due to the presence of a higher lignite bed which occurs 44 feet above 

it. This higher bed, referred to as the Mendenhall "rider, 11 consists of 

three seams separated by shale. The upper seam has a higher concentration 

of uranium than any other lignite cored. In the area drilled the Olesrud 

bed, which underlies the Mendenhall bed, was not found to contain more than 

0.001 percent ur,aiiium.

Quality <yt lignite. The Mendenhall bed is a high quality lignite

which is second only to the Harmon bed drilled in the Lodgepole area./ « «\

An average of 13 Bureau of Mines analyses shows the bed to contain, on an
/

air drigd basis, approximately 3& percent fixed carbon, 13 percent ash|»
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1.7 percent sulphur5 and a heating value of about &5 420 Btu. The,,lignite

in the Olesrud bed is of only slightly poorer quality thar|, tne Mendenhall 

lignite; analyses on an air dried basis show approjdifiately 37 percent

fixed carbon, 13 percent ash, 1«,6 percent s*alphur5 and a heating value of_,,-- """

about 853&0 Btu. The Mendenhall "rider" bed is a much poorer grade of. ""' /

lignite; it contains^ on an- &ir dried basis, about 20 percent fixed carbon,

31 percent ash 5 2 0 & percent sulphur,, and has a heating value of about

Btu-
Bar H area p . i

General description. The Bar H area is-at the northeastern tip of 

  Slim Buttes in tfMt-central Harding County, South Dakota (fig. ,1). Radio 

active lignites in the Ludlow member of the Fort Union formation of Paleo-

cene age crop out along the north base of the Buttes. The outcrops are
\

. accessible only from the top of the Buttes by 6 miles of Forest Service 

dirt road that joins State Highway 8, 2 miles west of Reva.

The geology of the area is similar to that of the Mendenhall area ex 

cept that the lignite-rbearing beds are broken by a fault of pre-White River 

age. The fault trends N. 75 W. for an inferred distance of about a mile 

and has a maximum stratigraphic displacement of about 150 feet. Drag dips 

resulting from the downward movement along the south side of the fault are 

quite noticeable. On the south side of the fault the nearly horizontal 

beds of the White River formation truncate the steeply dipping lignite- 

bearing rocks of the Ludlow. The lignite-bearing beds are nearly hori 

zontal 500 feet away from the fault and from surface exposures appear to
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be essentially horizontal throughout most of the area,,

The Bar H lignite bed is believed to be the stratigraphically highest 

persistent bed over most of the area, although in some places a thin "rider 11 

bed lies 60 feet or more above the main Bar H bed. The Bar H bed has an 

average thickness of about 12 feet and is exposed at many places along the 

north base of Slim Buttes. In the only core hole drilled in the Bar H 

area (hole 19$ figs* 4 and 5), the "rider" bed was the only lignite bed 

cored. In the core hole the "rider bed" consists of three beds each about 

2'feet in thickness and separated by 2-foot beds of sandstone and shale. 

A bed of carbonaceous and coaly shale 6 inches thick and about 34 feet 

above the Bar H "rider" is not considered part of the "rider."

Distribution and concentration of uranium. Uranium is distributed in 

the Bar H "rider" in the ypattern observed in most of the other lignite 

bedsj, with the highest concentration in the upper of the three seams of the 

"rider," and decreasing in the lower two.

Quality of lignite. According to analyses made by the U. S. Bureau of 

Mines, thgf' three beds making up the Bar H "rider" in hole 19 contain, on an 

air dr^ed basis, an average of 36«5 percent fixed carbon, 22 percent ash, 

l.^7percent sulphur, and have a heating value of 8,230 Btu.

Lodgepole area and Johnson outlier

General description. The Lodgepole area and the Johnson outlier are 

in northwestern Perkins County, South Dakota. The areas are readily ac 

cessible by 1? miles of graveled road extending north from State Highway 3 

about 9 miles west of Bison. Hettinger, North Dakota, the nearest shipping



23

point is 1? miles to the north (fig. l). A low grassy butte a mile south 

of Lodgepole Post Office is the main topographic feature in the Lodgepole 

area. A similar butte referred to in this report as the Johnson outlier 

is 5 miles to the west. The lignites in both areas were mapped and de 

scribed by Winchester (1916, p, 138, 142). A map, compiled from aerial
5

photographs at a scale of 1;20,000 (fig. f), shows the areal distribution

of the lignite and the location of the drill holes in the Lodgepole area. 

Because the reserves were small and aerial photographs were not available, 

a map of the Johnson outlier was not prepared.

The radioactive lignite in these areas occuiSabout 150 feet above the 

base of the Tongue River member of the Fort Union formation of Paleocene 

age which has a regional dip of about 24 feet per mile NE. The dominant 

lithologies of the Tongue River member are soft gray to pink sandstone and 

siltstone with interbedded gray shale and lignite. The main lignite bed

averages 6 feet or more in thickness and is believed to be the Harmon bed

j(fig. f). It commonly is associated with a "rider" bed 10 to 15 feet

stratigraphically higher which ranges from a few inches to 6 feet in thick 

ness in short distances along the outcrop. The bed in the Johnson outlier 

may be either the Harmon bed or its "rider."

Distribution and concentration of uranium. The lignite cored in holes 

11, 12, and 13 in the Lodgepole area contain only a small percentage of 

uranium. Only the upper 1 to 2 feet of the Harmon rider contain over 

0.001 percent chemical uranium while the underlying Harmon bed was non- 

radioactive. The lignite on Johnson outlier, however, contains significant 

amounts of uranium (fig. $). Uranium analyses showed concentrations in
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hole 14 of 0.036 percent which diminished downward to 0.001 per cent , 3j 

feet from the top of the lignite bed e The analyses of the lignite core from

this hole demonstrates ideally the pattern of distribution and concentration
A 

in most of the radioactive lignite beds sampled in 1950* (

Quality of lignite.   The lignite in the Harmon bed of the Lodgepole 

area., on an air dried basis, averages about 36 percent fixed carbon, 12 

percent ash, 1 percent sulmur, and has an average heating value of 9*230
T

Btu, This is the best grade of lignite found in drilling* On Johnson 

outlier the lignite is of a poorer quality; on an air dried basis it aver 

ages about 24 percent fixed carbon, 18 percent ash? 2 percent suljOTur ? and
«

has a heating value of 6,170 Btu.

Medicine Pole Hills area

General description.   The Medicine Pole Hills in Bowman County, North

Dakota, are on a hilly divide separating the Little Missouri River and
8

Grand River drainage basins. In the mapped area (fig, Jl} the hills are

capped by a thin veneer of the White River formation of Oligocene 

(Chadronian) age (Gazin, 1950). The hills are outlined by ledges of hard 

sandstone and quartz it e in the Tongue River member of the Fort Union forma 

tion of Paleocene age, which is unconformably L overlain by the White River 

formation. The hills are nearly flat-topped and are easily accessible by a 

dirt road leading half a mile east from the main north-south graveled road 

to Rhame, North Dakota, The nearest railroad shipping point is at Rhame, 

8 miles to the north. The Medicine Pole Hills area is in the southwestern
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part of the Marmarth lignite field, which was mapped and described in de 

tail by Hares (1928, p. 95, 98).

A widespread persistent lignite, the Harmon bed? underlies most of the 

area (fig. )f)« This bed and its associated "rider" were mapped -fejHrinr" 

*Eife*r on aerial photographs at a scale of approximately Is20? 0000 The ac 

companying map, compiled from the photographs (fig. /$)$ shows the loca 

tions of the drill holes which penetrated the radioactive Harmon bed in the 

Medicine Pole Hills area.

Distribution and concentration of uranium. The concentration and dis 

tribution of uranium in the lignite cores from the Medicine Pole Hills dif 

fer from the general pattern observed in other areas. The distribution of

Iuranium in core hole No. 5 (fig. J#) follows the general pattern in which

the concentration of the uranium diminishes progressively from the top of 

the lignite cbwnward. In holes 6 and 9* however, the uranium content is 

fairly uniform throughout the bed with perhaps a slightly greater concen 

tration at its base. This distribution has not been observed in radioactive 

lignites elsewhere, either in cores or surface samples. The Harmon "rider" 

bed is 30 inches thick in hole No. 8 and contains 0.005 percent uranium in 

the upper 6 inches and 0.016 percent uranium in the basal foot of the bed. 

This "inverted" pattern is a very common feature in radioactive lignite 

beds 2j feet or less in thickness throughout the region where they have 

been examined in the Dakotas. A possible explanation for the higher con 

centrations of uranium in the lower rather than the upper parts of these 

beds might be that mineralizing ground waters have moved laterally along 

the base of thin and fractured lignites normally overlying impervious under- 

clays.
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Quality of lignit e . --The lignite in the Harmon bed (Bureau of Mines 

analyses Appendix B) in holes 5, 6, and 9, on an air dried basis, ranges 

from 26 to 33 percent fixed carbon, 11 to 27 percent ash$ 0.5 to 3.0 per

cent suljfiur, and has an average heating value of 7$ 680 Btu 0 The Harmon
( ff 

rider in hole B (fig. f) contains on an air dried basis about 24 percent

fixed carbon^ 26 percent ash, about 0.4 percent sulppur, and a heating

value of 5 S 8&0 Btu.

Radioactivity in the White River and Arikaree formations

A Berkeley sealer equipped with a Victoreen thyrode tube and 400-foot 

coaxial cable was used to measure the radioactivity of the White River- . 

Arikaree source beds unconformably overlying the uranium-bearing lignites 

on Slim Buttes. Unfortunately most of the holes caved in soon after the 

lignite was cored and a complete record of the radioactivity in all of the 

holes penetrating the White River and Arikaree formations was not obtained. 

The most complete radioactive log obtained by the method described above 

was in hole 17* the gamma counts of which are plotted and shown in 

figure 11. Although the Arikaree formation is lit ho logically uniform 

throughout the drill hole, the radioactivity is above background through 

out most of the hole and is notably higher near the base of the Arikaree 

formation. As water was encountered in the hole a few feet above the 

White River-Arikaree contact, readings through the White River could not 

be calibrated for comparison with those taken higher in the section. The 

reason for the apparently higher concentration of uranium or other radio 

active elements near the l?ase of the Arikaree sandstone may be due to the
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occurrence of a widespread and persistent 10- to 40-foot thick bed of im 

pervious bentonitic clay at the top of the White River formation which 

supports a perched water table.

It may be significant that gamma counts recorded in three of the four 

deep holes showed a similar higher concentration of radioactivity in the
i

lower part of the Arikaree formation. Leaching of uranium from the upper 

part of the Arikaree formation and concentration of uranium in the lower 

part of the formation, which seems uniform lithologically, is suggested but 

cannot yet be confirmed.

Relationships between uranium and other trace elements in Dakota lignites

Semi-quantitative spectrographic determinations were made on the ash 

from most of the Dakota lignite core samples to determine the vertical dis 

tribution and possible relationship of uranium to other trace elements. The 

results of these analyses are tabulated in appendixJj^Jio show the position 

and thickness of the sample, percent of ash, and the amount of chemical 

uranium in relation to the amounts of other elements present as determined 

by spectrographic analysis,

Preliminary work on the occurrence and distribution of the various 

elements determined by spectrographic analyses indicated that only one 

element, molybdenum, shows a consistent relationship to uranium. In the 

upper part of the beds where the uranium content is usually high, the 

molybdenum content is also high and conversely in the lower part of the / 

beds where the uranium is usually low, the molybdenum is also low. The 

notable correlation between the uranium and molybdenum contents in various
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parts of radioactive lignite beds is believed to be due to the close 

chemical similarity of these elements (Clarke, 19245 p. 722} 0

There is no apparent correlation between the occurrences of uranium 

and vanadium in Dakota lignite although these elements commonly occur to 

gether in the deposits of the Colorado Plateau* Their chemical makeup^ 

however3 does not seem to indicate that the two would necessarily be ex 

pected to occur together.

The net result of the preliminary speetrograpMc studies of radioactive 

lignite to date seems to indicate that greater importance and attention 

might be given to the occurrence of molybdenum as a possible geologic indi 

cator for uranium. Considerably more data and work are necessary along 

this line of investigation^ but it seems possible that the association noted 

above, may prove valuable in the search for uranium*

' :   RESERVES

\ t
General statement

On the basis of drilling done so far indnorthwestern South Dakota and 

southwestern North Dakota there are inferred reserves of about l6gQQOfQOQ 

tons of recoverable lignite.'"l "11 |L^ *''*)11{j nilIIHhMJMtf^'^^'^^'^'TO ( See Pa§e 

36.),, Approximately half of these inferred recoverable reserves are suit 

able for strip mining and are iif beds averaging more than 4 feet in thick 

ness. Analyses of 200 samples from drill cores in addition to 175 surface 

samples from the previous season's field work indicate that the uranium 

content of the lignite included in these reserves averages about 0.009
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percent. The average grade of the uranium in small parts of the areas for 

which reserves were estimated may be as high as 0«03 percent. The ash con 

tent of the lignites ranges from 10 percent or less to about 20 percent, 

which indicates that the uranium content in the ash is at least five times 

and generally seven to ten times that of the lignite. Proximate and ulti 

mate analyses show a sulphur content of 2 percent 'or less and heating 

values of about 8,200 Btu. (air dried).

Plans

The radioactive lignite deposits underlying Slim Buttes in Harding 

County, South Dakota, are perhaps the most promising of those areas ex 

amined in the Dakotas. These lignites average 10 feet or more in thickness 

and are in close stratigraphic proximity to the base of the White River for 

mation which is thought to be the source of the uranium now found in the 

lignite. The available core data are incomplete, however, to accurately 

appraise the area's potentialities. The drilling program undertaken during 

the 1951 field season was recessed in the fall^before completion of the con 

tract. When weather conditions permit, it*is planned to continue this pro 

gram for the total of about 800 feet remaining in the contract.

At the present time, no other work except for the completion of the 

final report is planned for this region. However, if present rumors to the 

effect that a power plant is to be built in this general area become more 

definite, a program for additional reconnaissance and drilling may be pro 

posed at a later date to appraise more accurately the lignites that pos 

sibly might be used as fuel.
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I APPENDIX A

SEHI-QIJANflTATIVE SPECfiDGR«lI43 JSALfSES titt CHEMICAL ANALYSES ON ASH 
FROM DAKOTA UBHXIB CCBES, 0. S. aSQIJDGICAL SURW TRACE ELEMENTS 
LABORATGRt, WASlBKJfCM, D. C. J. C.. RAS®ITT IN CHAHGEo

Chemical bys I. H, Barlow, M0 Delevaux, E; Parley,
A 0 Ganamerer, F 0 S. Grimaldi, C c R 0 Hoy,' 
H. Levine, S» Lundine, I. May, J« J« Rowe, 
and ¥. Tucker,

Radiometric analyses bys F« J* Flanagan, B 0 A» McCall, and
E 0 G. Williams. .

Spectrographic analyses bys C. Annell and C. L. Waring^
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Threshold Values of Elements Included in the 
Semi-Quantitative Spe ctrographic Method 

Revised June 4> 1951

Ag -
Al - 
As -
Au -
B -
Ba -
Be -
Bi -
Ca -
Cb -
Gd -
Ce -
Co -
Cr -
Cs -
Gu -
Dy -
Eu -
Er -
F -
Fe -
Ga -
Gd -
Ge -
Hf -
Hg -
Ho -
In -
K* -
La -
LI* -
Lu -

0.001
0.0001
0,1
0.01
0.001
OoOOOl
0.0001
OoOOl
0.001
OoOl
OoOl
0.1
0.01
0.001
1.0
OoOOOl
OoOl
OoOl
OoOl
0.1**
0.001
OoOl
0.01
0.001
0,1
Ool

0.01
0.001
0.01 (1.0)
0.01
OoOOOl (0.1)
0.01 -

Mo
0.0001

Mm
Jfe*
Sd
Ni
P
Pb
f*r
Pt
Rb
Re
Sb
Sc
Si
Sm
Sn
Sr
Ta
Tb
Te
Th
fi
Tl
Tm
U
V
¥
Y
Ib
Zn
Zr

- OoOOl
- OoOOl
- OoOl
- OoOOl
- 0.1
- OoOl
- 0.01
- OoOl
- lOoO
- 0.1
- 0.001
- 0.1
- OoOOOl
- Ool

- OoOl
- 0.01
- 0.1
- Ool

- Ool

- 0.1
- 0.001
- 0.1
- 0.01
- Ool

- OoOl
- 0.1
- OoOOl
- OoOOOl
- 0.01
- OoOOl

(0.1)

* A second exposure is required for the high sensitivity listed,

** A third exposure is required for the fluorine estimtion.
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APPENDIX B

PROXIMATE AND ULTIMATE ANALYSES OF DAKOTA LIGNITE OORfeS, 

ANALYSES BY U. S. BUREAU OF MINES, PITTSBURGH, PENNSYLVANIA.
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APPENDIX G

LITHOLOGIC DESCRIPTIONS OF DAKOTA LIGNITE CORES 

BY JAMES M. SCHOPF, U. So COAL GEOLOGY LABORATORY* COLUMBUS, OHIO,
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Lignite core description by James M0 'Schopf, Uo S«> 

Geological Survey Coal Geology Laboratory5 Columbus j, Ohio

SLIM BUTTES 5 HARDING C0 05 So DAK 0 
Mendenhall area

Hole 1

Locations SE-SE-SW~1=17N~7E Elevations 3 5 286 feet

Date cores i 6/15=25/51 Date described? 8/7-8/51

19 ! 6M
Clay j yellow^ siltyj grading to siltstone at 19* 8^*%-grading to 
clay 5 silty^ brown,, with streaks of yellow silty clay 5 (not sampled)

20» 8"
Loss in coring 2* 8fl 0 

23* 4W
Clay^ light buff, (not sampled), 

24* 1"
Shale^ clayey ,j brown 5 with yellow clay streaks, (not sampled),, 

24  24*
Sftale 9 black 9 (not sampled) 0 

25" 9iM     '
Clay, gray5 (not sampled) 0 

26» 3"
Loss in, «®ring I 1 2 fl <, 

27* 5 W
7 ! 3" not gent to Columbus Laboratory« 

34 f 81' (Top of coal) - «...-.-..--- -)
Coal^ mostly attrital, sparsely woody, badly broken c )
TE sample No 0 1 ( 0 001U)* ) Bureau of 

35* 8W ) Mines sample
Coalj moderately woody, ljw wood band at 35' 11-3/4%) Lab, No.
pyritic streak at 35* Hi*, core broken. TE sample ) D«68847
Noo 2 ) 

36" 4tt ............)
Loss in coring 10M 0 

37* 2"
Coal 5 complete interval TE sample No 0 3 

37' 3iM -
Clay, gray^ with carbonaceous streaks/ grading to dark gray^
(not sampled)o

* Numbers in parentheses following T 0E 0 samples refer to percent uranium 
in the sample,. Where no number appears the uranium content is less 
than OoOOl percent 
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Hole 1 (cont 0 )

37'llJ"
Shale s black,, (not sampled) 0 

38' ltt
Coal, abundantly woody. Complete interval TE sample No 0 4«>
( 0 002 U) 

38" 2j»
Clay ? dark gray s (not sampled) e 

38 s 4jtt
Shale s clayey, (not sampled) 0 

38^ 7ln . .   ___;.____._..)
Coal 5 badly broken, probably attrital, \ sent to Bureau) 
of Mines and | sent to TE 0 TE sample No 0 5° (oOOl U). )

39' 2" ) 
Goal, attrita! 5 with a few woody streaks in lower part,) 
badly broken <, TE sample No 0 6 6 )

40* 3/4" ) 
Goa^ attritalj with a few sparse woody streaks, thin ) 
fusain streaks at 44' 2=3/4", 40» 5 tt , 40' 6J18 and 40 f ) Bureau of 
9-3/4lf | white mineral blebs at 40' 3'% 40" 5|M and ) Mines 
40 8 loj". TE sample No 0 7» ) sample Lab 0

41 ! ) Ko. D-68848 
Coal^ moderately woody streaks in upper part| 4gM solid) 
wood at 41 ! 2jtt , abundantly woody in lower part5 white ) 
mineral blebs at 41' 9jM 0 TE sample No* 8 0 )

42« i« ) 
Coal 5 sparsely woody streaks5 lower part moderately ) 
woody white mineral blebs at 42 ! li11 . TE sample No 0 9»)

42'11=3/4" ) 
Clay£ gray, with a few carbonaceous streaks, (not ) 
sampled), )

43 ! 4^" , ) : 
Coal 5 moderately woody, broken 0 TE sample No« 10 0 ) 
(.001 U)-. )

Glay s silty5 gray5 with carbonaceous bafcds 5 (not sampled*) 
44'

General Notess There was considerable loss in coring in this hole,, None 
of the recovered core appears suitable for microscopic preparation; how- 
ever one-third of the core has been reserved in Columbus $ Ohio for special 
study or reference if needed«, 
Bureau of Mines Sample D»6884?s Interval 34» 8« to 36 « 4W I Loss Ow |

Rej 0 Ow | Coal in sample I 1 8M e
Bureau of Mines Sample D-68848? Interval 38 1 7iw to 43* &;11 ! Loss 0M |

4=3/4W | coal in sample 4 1 8jtt .

l*"tj*.^'T7
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SLIM BUTTES, HARDING CO., So DAK, 
Mendenhall area

Hole 2

Locations SE~Sfer~NE=l-17N=7E Elevations 3,292 feet 

Date coreds 6/28/51 Date described? 8/7/51 

51' - «=,-« - « . » - ^X-1- « >  » -.«.«» y

Goal, badly broken, moderately woody, TE sample No* l) 
(.038U). )

51' 5" ) 
Clay, dark gray, (not sampled). )

511 6J" ) 
Coal, abundantly woody, badly broken, TE sample No. ) 
2, (.017 U).. )

51'11=3/4" ' ) 
Clay, gray with sparse wood bands 9 (not sampled), )

52' 6i" , ) 
Coal s abundantly woody5 broken into biscuits,, TE ) 
sample No, 3 S ( 8 006 U). )

53 f 4~3A tt  -" -'  *   ' )
Coalj abundantly woody, broken into biscuits* TE ) Bureau of 
sample No 0 4 S («010 U)» ) Mines sampl 

53 t 1011 ) Labo No 0 
Coal, abundant woody bands s badly broken into bis- ) D-68&51 
cuits. TE sample No. 5 9 (.007 U)» )

54 f 10w ) 
Coal s moderately woody 3 badly broken into biscuits. ) 
TE sample No, 6 S (.005 U). )

55'10», ) 
Goal s abundant woody bands s badly broken. TE sample ) 
No. 7, (.013U). . )

56* 9i" ) 
Coal 5 abundant woody bands, badly broken. TE sample ) 
No. 8, (.006 U). - r )

57 1 9iw ) 
Coal 3 dominantly woody9 badly broken. TE sample No. ) 
9, (.004 U).-: ,,, . , )

58* 8" ) 
Coal s pulverized, core incoherent. TE sample No. 10,) 
(.003 U). )

59' 1" ) 
Loss in coring l f 5 !t . )

60   6" ' ' ) 
Goal, pulverized, incoherent core. TE sample No. 11,} 
(,002 U). -.--.----.)
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Hole 2 (contj

9 tt

64' 

65'

66*

Clay s dark gray, with a few woody coal streaks | l 11 of impure woody
coal at 62' 6" and 1' lj" at 64' 4".
iw
Clay s dark gray, with thin carbonaceous streaks.
jf! --,.--..--..--)
Coal, attrital, with sparse woody bands-. TE sample No. )
12

)Bureau of 
)Mines sample 
)Lab tt No. 
)D»68850

Coal, attrital, with sparse woody bands. Lower part
moderately woody, badly broken* TE sample No. 13 

67' 3-3/4" . '
Coal, pulverized, core incoherent* TE sample No. 14e 

68' 4^"
Coal, pulverized, core incoherent. TE sample No. 15. ) 

69' 6" - )
Coal, attrital, with sparse woody bands, thin impure )
streak at 69* oj", core badly broken. TE sample No,, l6 0 ) 

70* 6" )
Coal, probably attrital, evidences of impure streaks, )
core broken and dry. TE sample No. 17. ) 

71' 6" ..-..------..}

General Notes?. No section of the core appears suitable for microscopic 
preparation! however, one-third of the core has been reserved in the Coal 
Geology Laboratory at Columbus, Ohio for special study or reference if 
needed.

Bureau of Mines Sample D-68851? Interval 51' to 61' 9 lf | Loss I 1 5 tt |
Rejected 8n ; Coal in sample 8' 8M «

Bureau of Mines Sample D-68850? Interval 65' 4i" to 71' 6«j Loss Otf |
Rejected 0"s Coal in sample 6' l^tt «,
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SLIM BUTTES S, HARDING COo, So DAK, 
Mendenhall area

Hole 3

Locations Near c SW-SE-36-18N-71 Elevations 3 5 312 feet

Date coreds 7/6/51 Date described? 8/3/51 and 8/4/51

87 s

Clay 5 with ferruginous pebbles^ etc., possibly caved from above 5 
ij11 , followed by gray silty clay with fine w soapy" texture grading 
into gray clay shale and reverting to silty clay at about 87* 8W | 
JM hard pyritic sandstone lens at 87" 10^n j clay beneath, dark grayj, 
wavy bedded with some thin light gray layers and lenses, lower part 
slightly darker and more uniform in texture,, (not sampled),

88» 7g" (top of coal) .--'--._---.) 
Coal sparsely thin- and medium-banded,, attrital coal,, ) 
earthy texture, core considerably cracked and broken   ) 
TE sample N0o 1 (,004 U). )

89' 7-3 A* ) 
Coal 5 platy and cracked, -probably medium-banded above,) 
lower portion incoherent, weathered (?) 5 split and ) Bureau of 
badly broken 0 TE sample No 9 2 (,003 U). ) Mines sample

90« 7-3/4" ) Lab. No 0 
Coal as above^ platy fragments with some earthy pieces) D-68853 
TE sample No. 3, (-003 U). )

91* 7i" ) 
Loss in coring and handling (?) 4gM * 5

)
Coal 5 mostly attrital, thin layered,, J* shaly parting ) 
at the top of this section (not rejected)! appears ) 
sparsely woody, but determination uncertain,, TE sample) 
No e 4, (.001 U). )

)
Coal 5 more woody than above a trace of fusain^ core / 
fairly coherent but dry» Tl sample No. 5« )

93'lOi11 ) 
Coal 5 moderately woody, thin- and medium-banded| ) 
fusain lenticles, numerous between 94* 3" and 94* 5tt § ) 
core coherent but dry, TE sample Kb* 6, )

94'10" ) 
Goal,, sparsely woody, thin« and medium~banded 5 fusain ) 
lens at 95 s i". TE sample No 0 7<, )

95 s 2-3/4" . --.--..--.)
Shale 5 clay9 upper inch dark gray a grading below to olive gray^ 
becoming silty below 95" 6*% grading into argillaceous siltston© 
with a few coaly streaks^ sandy beneath 96 f j sandy beds contain thin 
carbonaceous streaks ̂.becomes more clayey and carbonaceous below 97 f 
approaching the -coal.
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Hole 3 (contj
971 4" -.-...-.---)

Coal| core fairly coherent but platy and fractured and) 
dry0 in fusain zone beneath 97* 5-3/41! $ white mineral) 
blebs (kaolinite ?) at 97 1 8^*V TE sample No* 8* ) 

98* ljft ) 
Coal s mostly attrital with badly crushed and broken ) 
zone probably high in fusaih^ Jtf tktiqk be^ow 9& 1 4I! | ) 
coal dominantly woody below, TE sample No* 9« ) 

98'11=3 A" ) 
Goal, about B0% woody with Jw fusain lens below 99' 
TE sample No. 10. .

100» i!f '
Coal,, dominantly wo^ciy with numerous i1' pyritie ) Bureau of 
rosettes in 2n zone below 100' 4tt « TE sample No, Ho ) Mines sample

100»10«3/4M ) Lab, Noo 
Coalj, moderately woody, thin- to medium-banded^ with a) B«68854 
number of small fusain lenticles in Tipper half | ) 
attrital coal s earthy, TE sample No, 12* ) 

8« . . ) 
Loss in coring 4tt «. )

- ) 
Coalj, mud smeared at top^ platy, badly checked! prob- ) 
ably medium-banded and sparsely or possibly moderately) 
woody, core dry, TE sample No. 13* )

103» J»   . ) 
Goal 5 badly checked as above^ ltt woody band shows at ) 
103' 7"» TE sample No. 14. )

103'llj" ) 
Coal^ as above^ dry possibly with a little more wood s ) 
small Kaolinite (?) lenses at 104' 5 M <. TE sample-No. ) 
15. )

104  9" ' ) 
Coal s similar to that above, with a few woody bands ) 
3/4" thick, TE sample No, 16. )

105' 5i" -----...-.-) 
Clay^, buff to gray with coaly streaks,, (not samplede)

105' 9 M (Bottom of this coal series)

117' 6tt - 139' Section of Gore 
(Core from 105 8 9" to 117* 6tt interval not sent to Columbus Laboratory)

117 s 6W
Clay s silty s gray^ grading to clay shale with coaly fragments, (not 
sampled) 0
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Hole 3 (conto)

117'11" (Top of coal)  ,- -.:,- - -,_- - - -) 
Coal, mostly attritalj core broken and dry c TE sample)
No. 17. . )

118 f 10ip« - . )
Coal 5 mostly attrital, with a few woody streaks; ln )
badly broken at 119 f -3W o TE sample Ho. 18. )

119' 91" ,- ' )
Coal, mostly attrital, a few woody streaks; core )
broken in lower part, TE sample No. 19, )

120* 9l" - ' )
Coal, mostly attritalj with J11 fusain streaks at )
121 s 2W and 121  3j". TE sample No. 20. )

121' 4" ' )
Coal^ moderately woody in lower part, possibly at- )
trital but badly broken in upper portion^ dry,» TE )
sample No, 21 0 )

122« 4i" ; )
Coal, upper part abundantly woody, broken and dry| ) Bureau of
lower part badly broken but probably abundantly ) Mines sample
woodyo TE sample No 0 22  ) Lab 0 No.

123 s 2" - - ) D«6a055
Goal, dominantly woody, core dry and broken  TE )
sample No» 23o )

124' 1" ' )
Coal, dominantly woody 0 TE sample No» 24, ( 0 001 U) 0 )

124' 6J«   ' )
Clay, dark gray, 2W 5 (not sampled). )

124' 8i"   '   )
Coal, dominantiy woody, with clay bands* Clay band )
3/411 beneath 124 f 11" arid 2" beneath 125 f 2W , (not )
sampled)o TE sample No 0 25 (.001 U). )

125 f 5i« ) 
Goal, dominantly woody with clay bands. fw beneath ) 
125' 8tft and 1« beneath 126', (not sampled)o Upper ) 
clay band contains whitish mineral blebs| lower clay ) 
band sandy, core considerably broken in lower part* ) 
TE sample No. 26 (.001 ft). " ! )

126' 4«' - - - - - - -^- - - -) 
1 s 5" loss in coring

127' 9 tt - *«=,=»-=»«,«,-.-.--.)
Coal, dominantly wooc^r, TE sample No. 27* )

128' 9"   )
Coal, dominantly woody. Jn ,clay at top (not sampled)^) Bureau of
clay brown, plastic 0 TE sample No 0 28. VMiBfiS sample

129 1 8i« ' --  ) Lab, Ho.
Coal, abundantly woody at top, mostly attrital in" ")
middle and bottom with woody bands o TE sample No. 29»)
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Hole 3 (conto)

130 ' 7-3/4"
Coal 5 moderately woody at top,, probably moderately woody ) 
at bottom but core badly broken* TE g$nple No e 30   )

131* 7-3/4" \ ) 
Coal 5 upper part 'dominant ly woody , lower part attrital ) 
with woody bands, 5" pyritic band at 132* Bj11 * TE sample) 
No, 31. - )'

132' 9" ' ' " ) 
Coal, dominantly woody* TE sample No* 32* )

Clay, gray, grading to shaly clay, with woody bands , (not sampled). 
134 s 2i" - "

Shale, coaly , (not sampled) ,» 
134 ! 5jtf

Clay, ailty with sandy bands 1" thick at 135 ! 5i" and 3/4" thick
at 135' 9iM ; 4" pyritic band at 134* 9 tf l mineral bleb at 13 5 ! 8j" 

and 135* 10", (not sampled). 
136 ' 5"

Clay, with coaly streaks j> (not sampled). 
136 'lli* - '

Shale, coaly, (not sampled)   
137 f ljfl «-.-----_-. - )Bureau of

Coal, dominantly woody | core badly broken^ TE sample No, )Hines
33 and Bureau of Mines Sample No., Lab No. D-68857* ) sample Lab, 

13S 1 1»3/4M - - - . - - - - - - - - - )N6.
Clay, dark brown, grading to gray silty clay, (not sampled), 

139 1 "

General Notes? Only a few blocks from the upper section of core appear 
suitable for microscopic preparation! however, one-third of the core has 
been reserved in the UoSoGoSo Coal Geology Laboratory at Columbus, Ohio 
for special study or reference if needed*

Bureau of Mines samples?
D-68853s Interval 88* 7jt! to 95 1 2-3 /4tt ! Loss 4itf l 

Rejected Qtt ; coal in sample 6 ! 2-3/4M *

D-68854? Interval 97 1 4tt to 105' 5itt ! Loss 4tt | 
Rejected Ow | coal in sample 7 f 9iw e

D-68855S Interval 117 1 II11 to 126' 4" I Loss Ott |
Rejected ££!l | coal in sample 7 ! 10-3/4tt »

3iaterval I^ f 9" to 133 1 l-3/4tt l Loss 0M i 
Rejected Jff | coal in »jpp'3^ 5' 4t**o

luterml 137 1 ljlt to 138 1 1~3/4W I I^ss 0« 
Rejected 0"| coal in sample I 1 ifl «
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SLIM BUTTES, HARDING COo, S, DAK 0 
Mendenhall area

Hole 4 (Upper coals)

Location? c S line SW~NE-36-18N~7E

Date cored? 7/B/51

<\ <

EleimtJLon? 3,300 feet 

Date described? 8/1/51

22« 5" '
Clay, light buff (bentonitic ?), semi-fluid plasticity, (not sampled) 

oo« rt-l.it - \ , -<c«c oTf,

Sand medium grained, unconsolidated, (not sampled), 
22' 9-3A*

Clay, light buff, semi-fluid plasticity as above, (npt sampled),
23' iM ' '

Clay, shaly, brown, much less plastic than above, (not sampled),
23' li" (Top of coal)" --.,-.---..) 

Coal pulverulent, when broken apart carefully seems ) 
^ evident it is mostly in place but badly shrunken and )Bureau of 

cracked from.underground weathering, outside of core is)Mines sample 
smeared by gpMWluid clay introduced from above. TE )Lab« No, 7 
sample No. l"T.OA4 U), )D-68859

23
. i| 
i

''A

Clay, shaly, brown and plastic , small lenticles of light yellow clay 
possibly from pyritic oxidation at the bottom, (not sampled)   

s «.«--.-------;
Coal, pulverulent, extremely oxidized and weathered as ) 
above, light yellow pellets 'in the coal are probably a ) Bureau of 
result of pyritic oxidation, sample separated into )Mines sample 
halves by riffling, no reserve sample. TE sample No« 2)Lab 0 No,
(.010 U) 

25 1 9"
Loss in drilling 7W .

26

)D»68860 /

Clay, light buff to yellow, semi-fluid consistency, (not sampled),
i"

, Coal, weathered and too weak to saw but apparently in normal re- 
£ lationship, outside of sample mud smeared, .coal washed in water and

submitted as TE sample No 0 3 S (.003 U), no reserve, 
26 f lo|«
3' 1 Coaly shale, (not sampled). 
2? 1 T«  

Clay shale, gray, slightly silty, bedding irregular with a few coaly 
lenticles, (not sampled), 

27 f 10«

*/ 
'
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Hole 4 (cont«)

General Motes s None of the coal in this core was in any way suitable 
for petrographic investigation and none has been reserved for that 
reasono It is surprising that such badly weathered and friable coal was 
cored.

Bureau of Mines Samples;

D-68859t Interval 23' li* to 23 * 8|w | loss 0«| 
Rejected 0*$ coal in sample 7tM *

D-68860? Interval 24 f itt to 25 f 9W | loss 0"| 
Rejected 0"; coal in sample I 1 8^*.
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J
Hole 4 (Lower coals)

70' 7tt
Shale light gray including plant fragments some with well preserved 
cuticles grading to darker gray shale at 70' with some coaly frag 
ments in the lower portion.

71' 3 1f "
Clay,, very plastic, gray.

71' 3»3/4lf , (Top of coal)  -._--------) ^V 1
Coal broken and shaly at the top, woody between 71 ! 6" } ni'4 
and 71* 8T% broken and earthy below to 72' J11 , moder- ) '' 
ately woody below. TE sample No. 4» ) " ' g <2

72' '3in " ) ^l 
_ Loss in drilling 3/4". ) *\V 4 "
72' 4" ) 

Coal s earthy, attrital, in part badly broken down to   ) 
72' 10*% a 2W solid woody streak to 73 f% badly broken, 
probably mostly attrital below* TE sample No, 5« )

73' 4tw ' . ) Bureau of
Coal dominantly attrital/less than 10$ woody with Jff ) Mines sample 
fusain streak at 74' 5-3/4". TE sample No. 6,   ) Lab. No,

74' 6~3/4w - ) D-68864 
Coal 5 moderately woody 5 thin-banded with many little ) 
fusAin chips in"upper portion^ more wood in lower part.) 
TE sample No, 7. )

75' 3j" ' ) 
Coalj, moderately woody, thin- and medium-banded with ) 
pyritic lenticle at 75' 4|tt . TE sample No. 8 0 )

.Goal 5 moderately woody 5 thin* and medium-banded with a ) 
few fusain.lenticles in the middle part s core split and) 
broken into more or less thin biscuits. TE sample No. )

76' 9n " )
3W loss in coring. )

77' ..--...«-.-)II   s.a^K.CBJ.-^^H.-0-K.i.^.y

Clays shaly^ brownish with a few plant fragments,, (not sampled),^//
77' 4M -

Shaly coal (?) 5 core broken in small biscuits, earthy in appearance 
and heavy, blebs of buff colored clay occur in the lower inch^ not 
sampled for Bureau of Mines, reserve left in core box. Tl sample M 
No. 10 (.001 U).

78* 3 tf ' - ...... .....)
Coal3 dominantly attrital, possibly somewhat impure ) 
with one inch"woody band at 78 T 5-3/4*% JM woody band ) 
at 78' 10". TE sample No. 11. )

79' 1-3/411 ) 
Goalg consisting nearly solidly of wood^ grain 
contorted. TE sample No, 12,
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Hole 4 (conto)

79 ! 10£" ) "-7 ' " Ll 
Coal, dominantly woody in the middle six inches 9 upper ) 
part mostly attrital with thin fusain lenticles, 1/8" ) 
pyritic lens at 80' 5" (not woody part)* TE sample No,) 
13. ) Bureau of

80' 8=3/4" ' ) Mines sample 
Clay shale, gray and buff colored, (not sampled), ) Lab 0 No.

80 f 9j« ) 0=68863 v^, 
Coal, siialy in the top inch, pyretic lenticle at 80 ! ) 
lli" associated with numerous thin fasain'streaks, core) 
badly broken below 81', appearance £arfchy5 probably ) 
mostly attrital and possibly impure. TE sample No 0 14.)

81' 9-3/4" ..------.-.)
2» 2i)f loss in coring.

Goal, moderately woody, thin- and medium-banded^ core )
broken into thin biscuits, 2lf woody lens at 84 1 6" 0 TE) Bureau of
sample No. 15 0 ) Mines sample

84' 9ifl ' ) Lab 0 Nq 0
 Coalg moderately woody in upper portion, medium»banded,) D-68862 / 'f 
lower 2n nearly solid wood 0 TE sample No, 16. )

851 8" - - - ---------)
Clay, with coaly fragments the top 2**, dark gray, grading below to 
shaly texture and brown color "to about 86'-where more numerous 
contorted woody lenticles occur and the clay becomes'more silty and 
light gray in color and sandy downward to the bottom, (not sampled, 
half of core discarded to conserve space).

86« 8«

General Notess One-third of core was reserved for petrographic study; 
the remainder jaw crushed to zp!t and split by riffle for TE and Bureau of 
Mines samples»

Bureau of Mines Samples?

D=68864s Interval 71' 3-3/4" to 77'| Loss 3-3/4*1 
Rejected Ott | coal in sample 5 f 4jw «

D-68863* Interval 78» 311 to 81» 9-3/4^ Loss Ow | 
Rejected 3/4" l coal in sample 3' 6".

D-68862? Interval 84' to 85 f 8«| Loss Ofl f
Rejected Ott | coal in sample 1' 8".
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SLIM BUTTES, HARDING COUNTY, So DAK, 
Mendenhall area

Hole 16

Location; SE~SE-NW-31~18N~8E Elevation? 3 9 552 feet

Date cored? 9/11-12/51 Date described? 9/18/51 *

325' 4"
Clay3 gray^ shaleys 3/4" limonitic concretion at 325* 4M | yellowish
streaks at 325* ll|w and 326 8 1'% (not sampled) 0 

326 * 2"
Shale^, clayey5 gray| yellowish streaks at 326» 3t! and 326 1 4g*% (not
sampled) 8 

326" 5^tt
Clay s black carbonaceous, very fine textured s "slick"; no evident
plant fragmentso TE sample No 0 1, (.001 U) 0 

327 5 li* -
Clay 9 black carbonaceous 3 very fine textured^ "slick*1 ! i!t coaly
streaks at 32?' 8itt and 32?' 9^tt . TE sample No 0 2 S (.003 U). 

327 f 9£M
Clay s shaley to sandy5 gray; a few limonitic stains in upper part 5
(not sampled). 

328'10 M
3 1 of clay5 gray5 omitted from shipment 0 

331'10"
Clay,, shaley^ gray? (not sampled). 

332" 4"
Coal 5 TE sample No 0 3| ( 0 009 U) 0 

332' 4-3/418
JM loss e 

332« 5" (Core pull at this depth| clay on drill bit) 0
Clay, dark gravj i" coaly bleb at 332   5-3/41' and 332« 6|tJ | i" coal
band at 333' l|f% (not sampled),,

3331- 3 «
Clay s gray 5 grading to black, carbonaceoiis| ^M coalj- bleb at 333' 3gtt 
TE sample No 0 k s (.011 U).

333' 7t" (Top of coal) ..-..-.-)
Coal 5 moderately thin- and medium-bandedj I11 of ineon- )

, spicuous carbonaceous clay (not rejected) at 333 I 10W « )
TE sample No. 5 5 (-009 U). )

334' 8tc ) Bureau of
Coal 5 moderately woody thin- and medium-banded. TE )Mines sample 
sample No,, 6, (.005 U). )Lab e Mo.

335" 6J« )D=71570 
Coal 5 sparsely woocfy s thin=banded| light gray clayey ) 
blebs-at 336' 3/4*% 336' ljfl and 336  4jtt . TE sample ) 
No. 7, (.003 U). )

336* 5-3/4" )
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Hole 16 (cont.)

Coal, sparsely thin-banded; small clayey flecks at 336  ) 
9 M and 337 1 1". TE sample No. 8, (.002 U). )

337' 5£" ) 
Coal, sparsely woody, thin- and medium-banded; 3/4" ) 
pyritic rossette at 338'. TE sample No. 9, (.001 U). )

338 f i" )
Coal, abundantly woody, thin- and mediuntr-banded. TE ) 
sample No. 10, (,001 U). )

339 1 ) 
Coal, abundantly woody, 2" solid wood at 339' 1-3/4*% ) 
thin and medium-banded below; irregular pyritic areas ) 
i" thick at 339 f 6-3/4" and 339 f 7". TE sample No. 11 ) 
(.001U). )

340' ) 
Coal, abundantly woody, thickest band li". TE sample ) 
No. 12. )

341' 1-3/4" ) 
Coal, moderately woody, medium-banded. TE sample No. ) 
13, (.001 U). )

341'lli" .---,,-..-} 
Clay, dark, carbonaceous, (not sampled).

342' J"
Clay, gray, (not sampled).

3431 6"

General Notes: Core was received in good condition with practically full 
recovery and slightly moist as unpacked. Samples will contain little or 
no excess moisture. One-half the core is included in TE samples 1, 2 and 
4; all of the 3/4" band of coal below 332' 4" is included in TE sample 
3. One-third of the coal core has been held in reserve. Blocks, chiefly 
selected to include attrital coal, were cut from reserve part every 6 to 
8 inches and stored under water for further petrographic stu<$y, the 
remainder of the coal was crushed and riffled to provide the separate TE 
samples and increments of the B, of H. sample. By mistake the black clay 
band at 333'10" was not rejected; it was noted only when a block from the 
reserve portion was taken for petrographic study and it disintegrated in 
water.

From field geologists notes: There was difficulty from caving of poorly 
consolidated White River strata in upper part of this drill hole*

Bureau of Mines Sample D-71570: Interval 333 1 7iw to 341 f lli11 ! loss 0";
Rejected 0*; coal in sample 8 f 4itf *
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SLIM BUTTES, HARDING COUNTY, S. DAK. 
Mendenhall area

Hole 1?

Locations SW-SW-SW-6-17N-8E Elevation t 3,610 feet

Date cored* 9/22/51 Date described? 10/5 and 10/9/51

3571 6"
Clay, dark gray, plastic, 

357*10J"
Impure coal, TE sample No,, 1, (,020 U)«» 

358* 1" (Top of coal), -.'. i- 1 ..«-.-)
Coal, moderately woodyo TE sample No 0 2, ( 0 010 U). )Bureau of 

358 1 5jtf )Mines sample
Impure coal 4M , rejected from Bureau of Mines sample. )Lab 0 No»
TE sample No, 3, (.005 U). )D-73496 

358' 9J" )
Coal, dominantly woody, TE sample No* k 9 («015U), ) 

"35Q 1 2 tf -.««,-.-.- J\J s/ *   .00=.=. .*. .   .  ^

Clay* gray to dark grays ^n coaly streak at 359 f 3 tf «
360* 611

Clay, black, carbonaceous,,
360' 7"

Shale, coalyo
360 1 8-3/4*1 --.----.-.__-._)

Coal, chiefly attrital| i" pyritic lenticle at 36l» 9- )Bureau of 
3/4 w ; I11 impure coal at 360' ll^tt , rejected from Bur- }Mines sample 
eau of Mines sample, but included in TE sample No* 5, )l»ab. No* 
(o006U). . )D-73497

36l»10M «---..-.---) 
Clay, gray, silty.

362* li«
Shale, coaly*

362' 2^(
Clay, buff to brown with scattered coaly streaks| bottom 211 is more 
carbonaceous.

362«10W ..._-.-»_..) 
Coal, thin banded, ^lf interlaminated fusain and attri- ) 
tal coal at 363« 6tt . TE sample No 0 6, ( 0 004 U). )

363 f 9" )Bureau of . 
Coal, upper part sparsely woodys lower part dominantly )Mines sample 
woody (lens 4fl thick at 264' 5tf)| Jtt fusain streaks at )Labo No. 
363 ! 10JM and 364 1 J". TE sample No. 1, (.002 U). )D-73498

364 f 10« ) 
Coal, upper part abundantly medium- and thick-banded ) 
with interlaminated fusain at 365 1 to 365 f I11 and 365 1 ) 
4" to 365 1 5iw , coal chiefly attrital below. TE sample) 
No. 8, (.001 U).
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Hole 17 (contj 

366 »

367 f 

367 f

moderately med- 
TE sample No 0 9

1"
Coal,, sparsely thin banded to 366' 9W
ium banded to 36?' T% attrital below
4=3/4"
jfw loss in coring o
5 H
Coalj, sparsely medium- and thin-banded^ 1/81' fusain
lenticle at 367 ! 10itt 0 TE sample No,,- 10 0
5" '
Coal; sparsely medium- and thin-banded,, Jw pyritie 
rosettes at 368* 8j« and 369" o TE sample No 0 llo

Clay, mostly gray, silty \ I19 both at top and bottom, black 
carbonaceous*
o« "=<=,=, =, = =, =  =,7

Goal sparsely thin- and mediunWbanded0 TE sample No

370» 

371 1

12, (,001 U)
9"

Coal, sparsely thin-banded 5 abundant interlaminated
fusain below 371 f 2W « TE sample No 0 13 «
811

Coal, sparsely woody , small pyritic rosettes and len

)
)
)
)Bureau of
)Mines sample
)Lab. No.
)D»73499

tides frequent^ 3 M with abundant interlaminated fusain) 
streaks below 372 s 6IS | 2^3/4w black lignitic clay below) 
372 f 1% rejected from Bureau of Mines sample,, but in- ) 
eluded in TE sample No 0 14 o )

General Notes i Core was received in good condition with nearly full re- 
coverys slightly moist to surface dry as unpacked,, Samples will contain 
no excess moisture 0 One-half of the core is included in TE sample No 0 lj 
others include a riffle split, of two-thirds of the core passed through 
one -fourth inch jaw crusher* About one-third of the core is held .in re 
serves specimens of attrital coal have been stored for preparing thin 
sections from every 7" to 12"   Measurements on the samples do not exactly 
coincide with coal depths given by the field geologist because of impur 
ities at the top and bottom of the coal. The field geologist notes diffi 
culty in drilling due to unconsolidated beds above the coa! 0 Silty clay 
was on the drill bit at depth of 372 ' 9% 100 percent recovery is inferred 
for the lower lignite bed, but the silty clay beneath was not cored*



Hole 17 (conto)

Bureau of Mines Samples
»

D-73496s Interval 13% Loss 0"$
Rejected 41f | coal in sample 9 H .

D-73497? 360 ' 8-3/V1 to 36l ! 101l > interval 13itt i Loss Otf | 
Rejected l!l | coal in sample 1* itt o

D-7349S? 362»1011 to 369 1 , interval 74tt l Loss 
Rejected Ott | coal in sample 6 1 1-

D-73499? 369 f 9 11 to 372 1 9w s interval 36«| Loss Ott s 
Rejected 2-3/4*5 coal in sample 2 1 9iM «
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SLIM BUTTES, HARDING COUNTY, So DAK, 
Mendenhall area

Hole 18

Locations NE-SE-NE-1-17N-71 Elevation? 3*590 feet

Date cored? 10/6-7-51 Date described? 10/16-20/51

355 1 5i"
Silts tone, soft, gray, more clayey in lower 6M 0

356" 10" " ...--.---..) ,^ 0 
Coal 5 soft and pulverulent for top 3/4 * I lower portion ) '3O 
coherent and largely attritalo TE sample No, 1, ( 0 025 ) \^\ 
U). ) J

357 f (Pull at this"depth) ) 
Goal, attrital. with small mineral flecks» TE sample ) 
No. 2 9 (.017 U). )

357 1 2j» ) f 
Coal, moderately thin- and medium-banded with thin ) 
clayey stringers and pyritic joint fillings 0 TE sample) 

-" Noo 3, (.021 U). )
357 1 8" )

Coal, sparsely medium banded-with a few flecks of attri»)Bureau of 
tal fusain 0 TE sample No 0 4, («007 U)* )Mines sample

358' 8i" )Labo No. 
Coal, moderately medium- and thin-banded with associ- )D-73909 
ated fusain and clayey flecks at 359 f I fusain inter- ) 
laminated with attrital coal at 359* 211 * TE sample No.) 
5* (o005 U). )

359t si" ) 
Coal, largely attrital in upper part, moderately thin- ) 
and medium banded| attrital portions heavy^with fusain ) 
blebs in lower portion., TE sample No, 6 S (,007 U). )

360 f 7" ) 
Goal5 moderately to abundantly woodyj Jtf of fusain with) 
attrital partings at 36l f | J" pyritic lenticles beneath) 
thick woody bands in lower portion 0 TE sample No, 7$ ) 
(o004U) 0 )

^Al t en -   -_.-----. ««^^vJL. J ^^ ^^ /

Clay5 greyish buff with woody bands in the upper and bottom inch| 
slickensides developed along the woody fragments and larger slip 
planes opposed at about 45 degrees in central portioni central and 
lower parts show some evidence of bedding.,

362* 4tf ---_-.-----..-)
Coal, somewhat clayey in the upper inch| dominantly )
(about 95/0 woo^y in middle portioni moderately.thin )

.banded beneath with a few fusain lenticleso TE sample )
No 0 8, (,002 U). . )
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363 f 3i11 ) 
Coal, moderately thin to thick banded in upper half j ) 
dominant ly woody in the lower half, TE sample No, 9, ) 
(.001 U). ' )Bureau of

364 1 34* )Mines sample 
Coal, moderately thin to thick banded with zones of )Lab, No, 
fusain flecks interspersed with attrital coal in about lD-73910 
4 layerso TE sample No 0 10, )

365 ! 3in ) 
Loss in drilling ij", )

365* 5" ) 
Coal, sparsely medium banded in upper foot5 badly ) 
broken in lower portion, TE sample No, 11, )

366 f 10fl (Pull at this depth)  _.._....-..--_)
Badly broken coal 9j"| loss in coring estimated at- - -JBureau of 
50|l! (core barrel plugged by bentonitic clay from high-)Mines sample 
er in the hole caused coal presumed to occupy this in- )Lab 0 No, 
terval to be ground awav), TE sample No 9 12, (,001 U).)D-73911

371' 10« (Pull at this depth)
Clay, shaley, brown with a few thin coaly streaks, becoming clayey 
shale at about 373' and more carbonaceous with good plant fossils
in the lower 4ft « 

3731 9 in
Coal, attrital with Jff woody bands at the top and at the bottom, TE 
sample No, 13, ( 0 002 U),

347 ! li"   '
Clay, shaley, brown with numerous plant fragments! good cuticular 
remains from 374 ! 4M to 374* T (Southern White Cedar ?).

374 f 9 tt .-_-------.)
Coal badly crushed in upper 3 t! s chiefly attrital and ) 
sparsely thin banded below | 1/811 fusain streak at 375 f ) 
l|", TE sample No, 14o )

375 ! 3" ... - ) 
Coalj badly crushed j seems mostly attrital, TE sample ) 
No, 15, )

376 f 2" (Pull at this depth) ) 
White bentonitic clay with broken coal fragments (there) 
is considerable likelihood that this does not represent)Bureau of 
a parting but is caved material from higher in the hole)Mines sample 
rejected both from TE and Bureau of Mines samples, )Lab 0 No 0

376* 4W . )D-73912 
Coal, moderately woody in thin to thick bands with J11 )
fusain lenticle at 376  aJM 0 TE sample No. 16. ) 

377 i JH )
Coal, moderately thin to thick banded (up to 1^" thick,) 
TE sample No. 17. ) 

377 f ir! ) 
Coal, moderately to abundantly medium banded; core ) 
somewhat broken in the middle portion, TE sample No, ) 
16. )



Hole 18 (conto)

Coalj, sparsely thin to medium banded^ possibly slight-) 
ly clayey in the bottom inch* IE sample No, 19. )

379

380

browrij, silty with a few small woody fragments in upper 2 M 
grading to grayish coloration beneath and somewhat more, silty at 
about 380 «.

General Notes? Core was received in good condition considering the appar 
ent difficulty encountered in a few intervals where the coal was broken 
or lost in coring,, The coal was slightly moist as unpacked and maintained 
at saturation as nearly as possible during' the period of study. Samples 
probably contain little excess moisture. One-half of the core is in 
cluded in TE sample No, 13. All other TE samples contain about one-third 
of the core separated as a riffle cut after jaw crushing two-thirds* 
About one-third of the core is held in reserve s 24 specimens of attrital 
coal have been stored under water for preparation of thin sections, 
Measurements on the samples do not exactly coincide with depths as given 
by the field geologist for reasons difficult to determine,, Lowest depth 
cored according to the field geologist's notes was 380' 2", The 1 J* of 
core apparently extending to greater depth may be occasioned either by 
spreading of the core in broken parts or from including 2" of cave material 
beneath 376 1 2" as an inadvertent duplication* The field geologist notes 
that at the start of every day's drilling 50' to 100 f of caving had to be. 
reamed from the hole and that on three occassions the core barrel was 
stuck from sand caving on it* Under such conditions it is difficult to 
get better correspondence in measurements than those given above.

Bureau of Mines Samples?
D-73909? 356 ! 10" to 361' 5", rejected 0"j loss 0«| 

Coal in sample 4* 7ft o

D-73910? 362' 4" to 366*10% interval 54", rejected 0", 
loss 1 gtf , coal in sample 4 1 4itt «

D-73911s 366 I 1011 to 371*10", interval 60V rejected 0" 3 
loss 51" 3 coal in sample 9 W .

D-73912s 374' 9 tt to 379 ' 5 t! 5 interval 56", rejected 2" , 
loss 0"| coal in sample 4 1 6W 0
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SLIM BUTTES, HARDBIG COUNTY, So DAK, 
Bar H area

Hole 19

Locations NW-NE-NE-32-19N-8E Elevations 3,503 feet

Date cored? 11/20 and 11/21/51 Date described? 11/28-29/51

337» 6"
Clay, light gray, silty, micaceous, soft, 

337* 9j"
Clay, as above but silty and interbedded with streaks of fine-
grained sandstone , often ferruginous* 

339 f lw
Clay, shaley, dark gray, micaceous, sandy and soft,

339' 4"
Clay shale , tan to olive brown with sandy beds and lenses more fre
quent and more consolidated downward. 

339 'II1'
Siltstone, light gray to tan, sandy, micaceous , hard, 

340' 6"
Shale, dark tan to light brown , bec^aing darker below* 

340' 8"
Shale, black 5 carbonaceous , thin-bedded, TE sample No, 1, (,002 U), 

342' 1M
Shale, reddish-brown, micaceous, oxidized zone, ?, becoming black
downward, TE sample No, 2, (.001 U). 

342 ' 3i"
Coal and black coaly shale. TE sample No. 3, (.001 U),

342   6"
Shale, black, and coaly. TE sample No, 4, (,001 U), 

342' 9« -
Shale, clayey, medium gray with a few scattered plant fragments, soft,

343 f 6"
Shale, medium to light gray, slightly sandy.

344 ! 10"
Loss in coring accumulated through the above thickness, 2*'.

345 » (Core from this interval not submitted to laboratory)*
 3701 - _ _. _ _ . .}-'i/ «.« «    «««.   -.«i» < j

Shale, coaly, black, somewhat broken, with l/8fl pyritic) 
lenses in lower part. TE sample No. 5, (»OQ6 tJ)»

Goal, attrital, soft, dull lustra. Thin section at ,,/ c)Iureau of 
379' 8^M shows considerable opaque matter. TE sample"^ )Mines sample

    No. 6, (.017 U)* )Lab. No.
380* J« )

Coal, mostly thin- and medium-banded, 3i* solid woody ) v \v 
band below 380 1 kkn 9 ilf pyritic rosette near the base. )>N ^ 
TE sample No. 7, (.037 U) .
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380*11-3/4" 6
Coal, moderately tain- and medium-banded as above. TE ) 
sample No. 8? (.015 U) 0 )

m f *;JtM - .--.-«.".-,-   -^ ^A *^~> /
Shale, carbonaceous, dark brow& with 3/4tt woody ban4 and small 
pyjltic lenticles at base. TE sample No. 9, ( 8 012 U). 4 y 

38"l* 9-3/4n " 
Sand, soft, clayey, micaceous, and dark.

Sandstone, dark gray, fine to medium-grained, soft, with pyritic 
nodules and thin streaks of dark silty clay. 

383 f 14"
Clay, dark gray to black, somewhat sandy with occassional small 
pyritic nodules toward the base.

384 1 4"  
Sandstone, medium gray, soft, clayey, fine to medium-grained

 ag^' Aiw _«-.... ^J^s «+2 Vc
Coal, sparsely to moderately thin- and medium-bandedi^0 ; 
attrital. layers, soft. Small pyritic lenticles at the ) 
top. TE sample No. 10, (.009 U). )Bureau of

386 f 2j" II 1 ' )Mines sample 
Coal, moderately medium- to thick-banded. TE sample )Lab. No, 
No. 11, (.002 U). )D-76409

387' 14" '   )
Coal, mostly dull lustre, attrital, very sparsely band-) ^° 
ed. TE sample No. 12, (.004 U). )

3&7 1 7ifl =» - -  ^ ''2 ==  = «»-=^= »«=  

Sandy clay, gray, soft, becoming more shaley downward. 
388* 6"

(Loss in drilling through the interval below 379* 4M .) 
388»10 M

Shale, "sandy, gray to dark gray with a few woody lenticlesi/Ln the
lower part 

390 '10*'
Shale, dark brown, carbonaceous. TE sample No. 13, (.004 U). -TL 

391 1 Ott -.-.--«--««-«)
Goal, sparsely thin- and medium-banded. Mostly dull, 0 )
attrital in the top 5 W . TE sample No. 14, (,002 U).l^ ) 

391 l H1t t )Bureau of
Coal, moderately thin- and medim-banded with 1/8M o^v )Mines sample 
fusain lenticles near the top* ' TB sample Ho. 15, 
(o005 U). '

)Lab» No 0

393

Sandstone, sfaaley to silty, gray, fine-grained, soft, becoming harder 
and c6arser grained downward.

(\



Hole 19 (cont.)

General Notess Gore was received in good condition^ moist as unpacked, 
and samples taken probably retain a slight excess of moisture over bed 
conditions,. One-half the core has been retained as a reserves Bureau 
of Mines samples represent halves of the sample increments combined after 
crushing and riffling 135 samples for the intervals indicated. Nine 
specimens from the core reserve have been stored under water for prepara 
tion of thin sections. The upper beds appear to be flat-lying but those 
below about 379 ! down to about 388* have an apparent dip up to nearly 
20°. Below this the beds are more horizontally disposed again. The sig 
nificance of these differences in dip is not clear. Measurements are in 
good agreement with depths given by the field geologist 9 'with slight 
losses indicated. Laboratory examination shows s however, considerably 
less coal than was presumed on cursory inspection in the field, dark 
carbonaceous shale and clay being deceptive under those conditions«

Bureau of Mines Samples?

D-?6408s 379« to 381 f 5iw » interval 29i", rejected 0% 
loss Oll $ coal in sample 2 f 5J*.

D=76409? 385' 4iw to 387 f 7g'% interval 27!% rejected 0% 
loss 0"; coal in sample 2' 3M .

D-76410? 391 1 0" to 392' 8j% interval 20j% rejected 0% 
Io83'0n ; coal in sample 1* 8^tt .



91

LODGEPOLE AREA5 PERKINS COUNTY, So DAK C 

Hole 11

Locations NE~SE~NE~19-21N»12E Elevations 2,959 feet 

Date cored? 8/2=3/51 Date described? 8/14-15/51

40 '11"
Glay 5 buff p plastic^ (not sampled)., 

41' 5^"
Clay 2 black 5 plastic^ (not sampled)* 

41' 6IJ
Clay5 brown , silty 5 (not sampled)   

41' 7" (Top of coal) « ---.-«---«)
Goal 5 moderately woody5 core broken^ reserve for petro-)
graphic study . TE sample No* 1, ( 0 002 U). ) 

42 » 2{M )
Clay5 carbonaceous , (not sampled) 0 ) 

42' 3iff )
Shale^ carbonaceous 5 (not sampled)   )

42 « 4" )Bureau of
Goal 5 upper part moderately wood banded , lower part )Mines sample 
abundantly woody , pyritic areas at 42' 5i% 42' Sf% 42 f )l'ab, No. 
10% 43 f and 43 f 1". TE sample No, 2 5 (.001 U). )D-69688

43 f 2-3/4w ) 
Coalp abundantly woody , pyritic areas at 43 f 6g'% 43' ) 
8ri 5 43'10rt and 441 1 i" of shaly carbonaceous clay at ) 
43 f lltt (rejected) , black carbonaceous clay at 44' ^n ) 
(rejected) , core somewhat broken» TE sample No. 3 5 ) 
(.001 U). )

LI.* qiw   «,«.  ..-_.« ^} 'M*f J2 /

Clay p dark 5 gray 5 plastic , grading to gray 5 silty^ sparse carbon
aceous streaks , (not sampled). 

44 f 9"
9 1 5 M not sent to Columbus Laboratory. 

54 ! 2"
Clay p gray, slightly silty5 grading to plastic -9 pyritic areas found
at 54' 5 M and 54 f 6 H j Jfl woody band at 54' 9iw s itt carbonaceous shale
at 54' lli", (not sampled).

dominant ly woody , core broken. TE sample No. 4* )
55 ' 8^34tt )

Coal 5 abundantly wood banded^ pyritic streak 'at 55'10j?)Bureau of 
TE sample No* 5» )Mines sample

56 « 8jn v )Lab« No. 
Coalp moderately woody 5 core badly broken. TE sample JD-69689
No. 6. )

57 1 ? i,«
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Hole 11

Goal,, moderately wood banded^ core broken » TE sample )
No, 7. )

58' 34" - ) 
Shale «j black with coaly streaks , (not sampled,) )

58' 5" )
Goal,, abundantly woody «> core broken. TE sample No. 8. )

59 < 4" ) 
Coal, core incoherent , probably moderately woody* TE ) 
sample No, 9« )

59 ! 10t! -,-J.«__-P_---) 
2'10W sandy clay not sent to Columbus »

62 » 8" - - - - - - - - - - -)
Coal,, upper part "moderately woody banded, lower part )Bureau of 
dominant ly woody, £w dark brown clay at 62 l '9-»3/4w ) Mines sample 
(rejected), l/8tt clay at 62'lOj11 (rejected), lower 1" )Lab» No. 
probably impure,, TE sample No 0 10 0 )D-69690

Siltstone5 coaly grading to carbonaceous , with thin white and gray 
siltstone bands, (not sampled)  

64'- 3-3/4"
Siltstone, gray with carbonaceous streaks^ I11 diagonal band of coal 
at 64 ! 10|M , lower part contains less carbonaceous areas, brown 
siltstone area at 64" 41! 5 (not sampled).

65*11*

General Notes? Core was received in moist condition. Samples were taken 
from one-third of the core for microscopic analysis* Samples not kept at 
Columbus were put through the Jtt jaw crusher to expedite further investi 
gation ,

Bureau of Mines Samples?

D-69688* Interval 41' 7W to 44' 3i"j loss O'»| 
rejected 2^**^ coal in sample 2' 6**,,

D-69689? Interval 54'lliM to 59 ! 10W | loss 0»| 
rejected ljtf | coal in sample 4 1 9*.

D-69690g Interval 62   8" to 63' 8jM $ loss 0»|
rejected 3/8tf s coal in sample 1 ! 1/8M «
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LODGEPOLE AREA, PERKINS COUNTY, S* DAK,

Hole 12

Locations NW-NW-SE-19-21N-12E " Elevations 2,961 feet

Date cored? 8/6/51 Date described? 8/16/51

37' 4M
Shale, yellow^ silty, very sparse lignitic spots, TE sample No. 1 0

37' 6-3/4"
Clay £ upper part plastic, buff, gray and yellows middle part shaly 
clayi lower part dark brown clays I1' of coaly shale at 37* 10% 3/4M 
of coaly shale at 38' lJM o TE sample No* 2 $ ( 0 001 U).

ogi 2"
Top is shale, gray^, siltyi upper part clay^, silty| middle and lower 
part clay, shaly^ silty with diffuse carbonaceous streaksj litf shale j,
carbonaceous grading to coaly at bottom* TE sample No 0 3« 

39 , 2n
13' 71f was not sent to Columbus Laboratory.

52« 9»
Clay, gray$ somewhat plastic $ 2zpM coaly, shale at bottom* (not sampled)

53'Hi* (top of coal).  _-....--._.-..-) 
Coal$ upper half dominantly woody, lower half abundant-) 
ly woody, thin pyritic streak at 54 f li% fusain ) 
streaks in middle part| tfl fusain streak at 54 1 7-3/4" 3) 
impure specks and thin impure streaks in lower parto ) 
TE sample No 0 4o )

55' 1-3/411 ) 
Goal, sparsely woody bandeds many fusain streaks ) 
throughout, J" fusain streak at 56% sparse impure ) 
specks at upper parto' TE sample No 0 5-» )

f^Lioo/itJ N50* 2«=3/4 ;
Coal, moderately woody bandeds Jtt square pyritic band )Bureau of 
at 56« 6", 1/8" fusain streak at 56' 3-3A% fusain )Mines sample 
streaks in lower parto TE sample No*' 6. fy* square )Lab» No. 
pyritic rossette at 56' 4W . )D-69687

57'10ifl ) 
Coal, moderately woody banded, J11 fusain band at 57 f ) 
10-3/4% i" square fusain rossette at 57 ! lliw and 5B« ) 
3/4'% fusain streak at 58« 7-3/4". TE sample No. 7. )

58»ll-3/4 M >J ) 
Coal, upper part abundantly woody, lower part dominant-) 
ly woody^ numerous fasain streaks and rossettes in ) 
upper parts iw fusain band at 59' 7i% fusain lenticles) 
at 59'II11 and 59 'llj". TE sample No 0 8 0 )

60« 6» ) 
Goal, moderately woody, fusain lenticles at 60 1 9i" and) 
oO'll11 , lower part of core broken, somewhat incoherent,) 
TE sample No. 9. .----------)
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Hole 12 (cont.)

7"
I11 loss in drilling o 

61* 8«
Siltstone, carbonaceous with buff colored specks, coaly bands
between 62 f 4M and 62 ' 7*2 3/4M coaly band at 63 ! 0 TE sample No, 1 

63 1 2"    
Siltstone 9 gray, with few coaly streaks, (not sampled)* 

63* 9 W

General Notes s Gore was received in moist and good condition* Samples 
were taken from one-third of core for microscopic analysis* Samples not 
kept at Columbus were put through the ^w jaw crusher to expedite further 
investigation,

Bureau of Mines Sample D-69687? Interval 53 f lliM to 6l' 7M | loss O11 !
rejected 0M | coal in sample 7 1 7iw o
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LODGEPOLE AREA, PERKINS CQUNTT, So DAKo

Hole 13

Locations SW-NW-NE-19-21N-12E Elevations 2,949 feet
!' - . -. .

Date cored? 8/8/51 Date described? 8/20/51

32"11" (Top of core sent to Columbus Laboratory)
Clay, silty, gray, grading to plastic grayi pyritic specks through-
out clayi 3/4M gypsum crystal at 32' llj11 * (not sampled)  

33t 4j«
Coal, TE sample No* 1', (»002 U) 0 

331 5.3/4" - , -
Siltstone, brown, carbonaceous, (not sampled),

33'Hj"
Coal, impure, weathered, with gypsum crystal and pyritic specks5 
lower part coaly clay; 3/4' pyritic rossette at 34* 4-3/4 *% 1/2" 
gypsum crystal square at 34 1 6iw o TE sample No, 2, (.001 U).

34 J 9ifl '
Coal 5 woody5 weathered^ irregular thin clay streaks, lower part 
dominantly woocfor,, TE sample No 0 3 9 («001 U) 0

-act /.iw . , «-..«-.-..^Js *f*f «. . »-»«  ..  ««. ..  « y

Coal 5 dominantly ¥oo^y ? highly weathered* TE sample )Bureau of 
- No 0 4o ' )Mines sample 

36' 54" )Lab e No 8
Goal 5 dominantly woocfor ? highly weathered. TE sample )D-69737
Noo 5» ) 

38'   -   ' ^.....-....)
Shale, clayey, coaly5 at top; clay, plastic brown^ middle and
lower part, clay, gray, silty, (not sampled)  

38' 9W (Bottom of core submitted to Columbus Laboratory)

General ;'Notess Core was received in moist condition,, 'It was split in 
three parts one of which was sent to the TE laboratory, one to the Bureau 
of Mines for regular coal analysis and one of which was retained at 
Columbuso Some portions of the core were highly weathered so that 'it was 
not possible to reserve any samples for petrographic study* Samples not 
kept at Columbus were put through the 4" Jaw crusher to expedite further 
investigation,,

Bureau of Mines Sample D-69737? Interval 35' 4iM to 3B 1 ; loss O11 !
rejected On s coal in sample 2 f 7-3/4w o
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LODGEPOLE AREA, PERKINS COUNTY, So DAK. 
Johnson outlier

No. 14

Locations Near c ¥ line SE-S^9-21N-11E Elevation?

Date cored? 8/9/51 Date described?

14' 6"
Clay, plastic, gray, TE sample No. 1, (.003 U). 

14 ! 8" (Top of coal) ---_..... ..-...
Coal, highly'weathered, pulverulent and crumbly. TE
sample No. 2, (.036 U). 

15' 2"
Coal, same as above. TE sample No. 3, (.028 U). 

15' 8"
Coal, same as above. TE sample No. 4, ( 0 021 U). 

16' 2"
Coal, same as above, TE sample No. 5, ( 0 013 U). 

16' 8"
Coal, same as above. TE sample No. 6, (^008 U). 

17' 2 fl
Coal, same as above. TE sample No. 7, (.002 U). 

17' 8" .
Coal, same as above. TE sample No. 8, (.001 U).. 

18' 2"
Coal, same as above. TE sample No. 9. 

18' 8W
Coal, same' as above. TE sample No. 10. 

19' 2"
Coal, same as above. TE sample No. 11. 

19' 8«
Coal, same as above. TE sample No. 12. 

20' 2tt
Coal, highly weathered, pulverulent and crumbly! I11
hard impure band, at 20' 5 tt s all of which sent to TE
Lab. as TE sample No. 13 special and, of course, re 
jected from Bureau of Mines sample. TE sample No. 13. 

20' 8"
Coal, highly weathered, pulverulent and crumbly. TE
sample No. 14. v 

21' 2"
Coal, same as above. TE sample No. 15. 

21« 8"
Coal, same as above. TE sample No, 16, (.001 U). 

22' 4-3/4" .---------.
Siltstone, hard, (not sampled). 

22' 7-3/4"

3*015 feet 

8/20/51

)
)Bureau of
)Mines sample
)Lab. No.
)D-69738
)
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14 (cont«)

Sandstone, clayey 9 hard, (not sampled) 0 
23' (Bottom of core submitted to Columbus Laboratory)*

General Notes? Core was received in moist condition* Coal has highly 
weathered, pulverulent and crumbly* In spite of this there is little 
doubt recovery was virtually complete with practically all coal in its 
original weathered relationship 0 Sample splits were made without 
crushing or rifflingj one-fourth of the core was reserved at this 
laboratory, one-fourth included in the Bureau of Mines samplej and one- 
half was sent to TE laboratory (except for TE sample 1 and 13, special, 
in which the complete core was included)« Samples retained at Columbus 
not in condition for petrographic study but some solubility and micro- 
fossil studies may be possible. These samples were placed in cloth 
bags, corresponding to the TE sample numbers, with care taken to avoid 
mixing of different six inch layers.

Bureau of Mines Sample D-69738* Interval 14* 8W to 22 f 4-3/4tf J loss Ow |
rejected lw $ coal in sample 7' 7-3/411 .
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LODGEPOLE AREA^ PERKINS COUNTY,, So DAKo

Hole 15

Location? NE-SE-SW-9-2BJ-11E Elevations 3,017 feet

Date cored? 8/10/51 Date describeds 8/21/51

18 f 2« (Top of coal) - . _-.-----_-..).
Goal j> highly weathered^, pulverulent, crumbly, TE sam«= )
pie No. 1, (,008 U), )

18* 8" ' }
Coal^ same as above* TE sample No, 2 9 (.005 U) 0 )

19 f 2" )
Coal s same as above, TE sample No* 3 $ («004 U)» )

19' 8" . )Bureau of
Goal s same as above* TE sample No, 4o 'Mines sample

20' 2W )Lab. No*
Coalj> same as above. TE sample No, 5« )D~69739

20  8W )
Coal s same as above, TE sample No* 6 0 )

21' 2" )
Goal 3 same as above, TE sample No* 7o )

21« 8W )
Coal,, same as above, TE sample No 0 8 0 )

22« 2" )
Coal^, same as above, TE sample No, 9* )

22 f 8" )
Goal^ same as above, TE sample No, 10. )

23 f 2» )
Coal9 same as above. TE sample No, 11, )

23' 8" )
Coal s same as above| lower J11 impure coal. TE sample )
No, 12, )

24' J!l .--.---_-..)

General Notes? Gore was received in moist condition. Goal was highly 
weathered 9 pulverulent and crumblye In spite of this there is little 
doubt recovery was virtually complete with practically all coal in its 
original weathered relationship. Sample splits were made without crushing 
or riffling! one-fourth of the core was reserved at this laboratory^ one- 
fourth included in the Bureau of Mines sample^ and one-half sent to TE 
laboratory. Samples retained at Columbus not in condition for petrographic 
studya but some solubility and micro fossil studies may fee, possible. These 
samples were placed in cloth bags s corresponding to the TE sample numbers, 
with care taken to avoid mixing of different six inch layers.

Bureau of Mines Sample D-69739* Interval 18  2« to 24 f kn » loss Ott |
rejected On | coal in sample 5* .10jH ,
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MEDICINE POLE AREAS BOWMAN COUNTY^ No DAK, 

Hole 5

Location? SE-SW-SE-35-131N-104W 

Date cored? 7/16/51

Elevations 3^427 

Date described; 7/31/51

64' 4"

68' 

69'

69

70»

71 f

Clay5 brown 3 slightly silty with blocky irregular fracture joints , 
at 68 f grading to a little less silty , at 68' 5" grading to highly 
plastic soft clay slightly darker brown than above , oblique irregu 
lar joints still present, (Not sampled^, the top 6M of clay dis 
carded to conserve space) .

9^fl (Top of coal) _--_-...--..--) 
Goal badly crushed, TE sample No. 1, ( 8 004 U) e )

1-3/4" t ) 
Coal upper part in normal relation but weakened by both) 
horizontal and vertical cracks , lower part broken^ at- ) 
trital coal dominant in upper part with few woody ) 
streaks, TE sample No. 2 S (.011 U) . )

9j" ) 
Coal sparsely thin- to medium-banded ( woody) , attrital ) Bureau of 
coal dominant o TE sample No. 3 S (<,007 U). ) Mines sample

6J" )Lab. No. 
Coal moderately woody banded^ attrital coal very dull. )D-68866 
TE sample No 8 4 5 ( <-007 U). )

2« )

)Coal similar to that above 5 woody piece 2" thick at 
bottom of interval, TE sample No. 5 5 (.006 U). )

71' 10-3/4" ) 
Goal badly crushed including one woody piece I11 thick ) 
at about the middle ̂  lower 611 of crushed coal dried out) 
in shipment ft Most of the coal appears to be attrital* ) 
TE sample No. 6, ( ,003 U). )

72 ! 10ft " - " - -.---.'-- =,^{ *^ -1.V7 j

General Notes? No reserve was kept in the crushed intervals and approxi 
mately two-thirds of the coal core is included in both TE samples- KQ* ? I 
and TE sample No, 6| the sample submitted to the Bureau of Mines repre 
sents as accurately as possible one-third split of the complete -core from 
top to bottom.

Bureau of Mines Sample D-68866: Interval 68 1 92if to 72' 10"; loss 1-3A"S 
rejected 0"| coal in sample 3' 10-3/4tt .
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MEDICINE POLE AREA, BOWMAN COUNTY, N, DAK 0 

Hole 6

Location? NE-SE-NE-2-130N-104W Elevations 3 5427 feet
i

Date cored? 7/21/51 Date described? 7/30/51

58« 3"
Clay, plastic, slightly silty, iron stained brown to buffo TE sample 
Noo 0, ) 0 002 U).

58« 5 M (Top of coal) -_--- ---.. ~)Bureau of
Coal pulverized and mud smeared down to 59S broken )Mines sample 
badly belowj two broken pieces removed for thin sec- )Lab 0 No 0 
tioning. TE sample No 0 1, (.004 U).--------.-. -)D~68867

59* 6in  -......-..;.»....)
Coal, moderately (woody) medium- to thick-banded, with ) 
an irregular'pyritic streak Jw thick in upper portion, ) 
TE sample No, 2, ( 0 004 U). )

60' 5" ) 
Coal, sparsely to moderately (woody banded^ more attri-) 
tal than above 0 TE sample No 0 3 5 ( 0 006 U). )Bureau of

61' 5" . )Mines sample 
Coal, moderately to dominantly woody, pyritic nodule l")Lab 0 No. 
diameter in lower part. TE sample No 0 4, (<>004 U). )D-68868

62t 7i« .   . ) 
Coal, moderately woody, core slightly broken at the top) 
with J1* pyritic nodule at 63   2^M 0 TE sample No 0 5 5 ) 
( 0 006 U). ) '

63« 7iM )
Coal, moderately medium-banded with 3/8" black plastic )
clay parting at 63 f 11=5/8" (excluded from Bureau of )
Mines sample). TE sample No. 6, ( 0 009 U). )

 64' litf .-...,-..-.) 
Clay, plastic with grainy texture and tiny root fragments, a few 
largely woody fragments also present, buff color0 TE sample No 0 7, 
(.002 U).

64 f 8«
Clay as abbve 0

65 s 5"

General Notesi Core was received in wet condition smeared with mud* 
After washing the surface, the core was split in three parts one of which 
was sent to the TE Laboratory, one to the Bureau of Mines for regular coal 
analysis, one of which was retained at Columbus. Samples not kept at 
Columbus were put through J" jaw crusher to expedite further investigation* 
A complete sample of the pulverized and broken coal at the t^op of .this core 
is not available at the Columbus Laboratory*
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Hole 6 (conto)

Bureau of Mines Sample D-6S867S Interval 58 f 5" to 59 f 6£tt | loss Otf |
Rejected 0"| Coal $n sample 1» li« 0

Bureau of Mines Sample D-68868s Interval 59 1 6iw to 64' lj"| loss O w j
Rejected 3/8tf f Coal in sample 4 1 6~7/8w
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MEDICINE POLE AREA 5 BOWMAN COUNTY, N, DAK.

Hole 8

Locations JW~NW~SW-1~130N~104W Elevations 3 54U feet

Date cored? 7/25/51 Date, described? 8/1/51

" 6"
*»

30

31

32 1

.Coal apparently banded^ possibly mostly attrital^ very ) 
badly weathered^ too friable to saw» TE sample No,, 1, ) 
(o005 U), )Bureau of

TE sample No. 2 5 (.012 U) 

TE sample No.' 3, (.016 U)

) Mines sample 
)Lab 0 No 0 
)D~68870

Clay, silty, grading downward to clay siltstone at about 34 { , clay 
and siltstone brown with grainy texture and few small root traces 
and coaly lenticles* (Not sampled).

General Notes? Apparently nearly all of this very friable much weathered 
coal was recovered in the core* On the surface the core was badly mud 
smeared and this mud was mostly removed in the Laboratory by gentle wash 
ing and brushing along the top surface. It was examined after the excess 
water had been allowed to drain then divided into samples listed above. 
The samples were placed in water in the attempt to further remove adherent 
clay. Some of' the coal dissolved in the water and was decanted with the 
clay. The residue was dried on toweling overnight and constitutes the 
solid part of samples submitted,, Part of the soluble material was saved 
in beakers and evaporated to dryness and are submitted with the samples 
they are derived from to the TE Laboratory,, Since this coal is so exces 
sively weathered > the Bureau of Mines analysis is not likely to resemble 
any ordinary analysis of coal.

The approximately air dried samples after washing differ somewhat 
from each other. TE sample No. 1 from 29 f 6tf to 30' has a browner tone 
than the other two which are quite black. TE sample No. 3 from 31 ! to 
32 f has a considerable number of pieces of fairly hard coherent coal in it 
about Jtt in diameter. In general one can guess from treating these 
samples that relatively little woody material is present in this bed of 
lignite.

Bureau of Mines Sample D-68870: Interval 29 f 6M to 32 »| loss Ow | 
rejected Ow | coal in sample 2 1 6tt .
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MEDICINE POLE AHEA, BOV/MAN COUNTY, N« DAK 

Hole 9

Location? SE-NW-NE-2-130N-104W 

Date cored s 7/27/51

Elevation? 3 5 422 feet 

Date described! 8/1/51

52» 3"
9i§ elaystone, brown, coherent, soapy 5 (not sampled), half of core 
discarded to conserve space 

53 f (Top of coal) _------...-_}
7j*S coal considerably broken^ probably mostly attri- ) 
tal s two blocks removed for petrographic study,, TE ) 
sample No. 1, (.005 U). )

53 ! 7ift ) 
8^" coal possibly 20$ woody, somewhat broken^, ^" pyri- ) 
tic lens occurs at 54 f 2J11 , about 1/3 reserved'for ) 
petrographic study0 TE sample No. 2 5 (.006 U). )

54 ! 3-3/4" ) 
10" coal about 30$ woody, fairly coherent core, 1/3 re~) 
served for petrographic study, TE sample No. 3* (.005 )Bureau of 
U). )Mines sample

55 1 1=3/4" )Lab. No. 
lljw coal probably less than 20$ woody ? much broken in )D~68871 
the lower part^ about 1/3 reserved for petrographic ) 
study« .TE sample No. 4 5 (.,006 U). )

56' li« ) 
llitt coal about 25$ woody, 1/3 of core reserved for ) 
petrographic study. TE sample No. 5 5 (.008 U). )

57 ! I1' ) 
12" coal about 80$ woody, down to 57' 8^f% lower part ) 
principally attrita!5 pyritic nodules and lenticles ) 
(about ^ffl diameter) at 57' 3 1f and 57' 7M 5 core coher- ) 
ent, 1/3 reserved for petrographie stu<fy. TE sample ) 
Ho. 6, (.006 U). )

58 1 Jn (base of coal bed) --.«-.-.---)
8-3/4" claystone s silty, dark brown in top inch grading below to 
light brown color with small sandy lenticles and a few coaly streaks.

58

59
2-3/4% loss 2-3/4*1 in interval from 52' 3" to 59*.

General Notes? Core as unpacked at Columbus was quite dry to the touch 
with no visible moisture  It does not appear to be weathered and blocks 
for thin sectioning put immediately into water did not immediately slack 
down so that probably a fair percentage of inherent bed moisture still is 
retained* Areas of broken coal seem mostly caused by joints that slope 
obliquely across the coal bed c Larger lumps in the samples were put
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Hole 9 (cont.)

through a J" jaw crusher and riffled cuts made to subdivide TE samples 
froa those combined in the sample submitted to the Bureau of Mines*

Bureau of Mines Sample D-68871? Interval 53* to 58* iw | loss 0M |
rejected Ow $ coal in sample 5 1 fw *


